The basement membrane components produced by proliferating epithelial cells may play a role in maintaining a relationship between epithelial cells and interstitial mesenchymal cells in tumour or embryonic tissues as they grow. The basement membrane contains several common components including collagen, glycoprotein and proteoglycan.
Type IV collagen is a major structural element in basement membrane, forming a macromolecular network structure. It is known to contain binding sites for other components of basement membrane, including heparan sulphate, laminin and others (Martin et al., 1984) . Laminin, one of the basement membrane components, is also known to form a heavily cross-linked structural framework within basement membrane (Chung et al., 1979) . The special functional significance of laminin is reportedly its capacity to mediate the attachment of epithelial cells to type IV collagen (Terranova et al., 1982) .
In a previous study, we reported that the amount of in the interface material between the carcinoma cells and the fixed fibroblasts was about twenty times larger than in the interface between the carcinoma cells and the bare culture plates in the case of gastric carcinoma cells derived from a well-differentiated adenocarcinoma (Sobue et al., 1983) . The 3H-GAG, thus produced, consisted mainly of heparan sulphate which is known to be one of the basement membrane components.
In the present study using antibodies against laminin or type IV collagen, it was found that when the well-differentiated adenocarcinoma cells attached and grew on fibroblasts, basement membrane components, laminin and type IV collagen, were accumulated in the interface between the carcinoma cells and fibroblasts in vitro.
Cell lines and medium used in this study were the same as described in our previous report (Sobue et al., 1983 (Albrechtsen et al., 1981) . Laminin stain was performed by the same procedure as decribed in the previous studies (Toida et al., 1984 (Toida et al., , 1985 Type IV collagen stain was done essentially by the procedure of Hancock et al. (1984) . The sections were pretreated with pronase (Kakenseiyaku, Tokyo) at a concentration of 2 pg ml-1 in PBS, for 10min at 37°C, and then processed for indirect immunoperoxidase staining. After deparaffinization, the sections were exposed sequentially to 10 pg ml-1 of mouse monoclonal antibody against human type IV collagen (Australian Monoclonal Development) for 90 min at room temperature, and to a 1:100 dilution of horseradish peroxidase-labeled IgG fraction obtained from rabbit antiserum to mouse IgG (Miles Scientific, USA) for 20 min at room temperature. The staining was developed with 3-amino-9-ethylcarbazole and H202 as described above.
Laminin-was extracted from cultured cells according to the method of Timpl et al. (1979) . When MKN-28 cells were grown on the fibroblast-layer, both cells were harvested together. MKN-28 cells and WI38 cells grown on the bare dish were also harvested, respectively. They were frozen and thawed repeatedly in 2 ml of 3.4 M NaCl, 0.05 M Tris-HCl, pH 7.4 and centrifuged to remove soluble cellular proteins. This extraction was repeated once more. Laminin was then extracted from the residues with 2ml of 0.5MNaCl, 0.05MTris-HCl, pH 7.4, and the extraction was repeated again. All extractions were carried out in the presence of protease inhibitors p-hydroxy-mercuribenzonate (40ygml-1) and phenylmethanesulphonylfluoride (50 g ml -1). Residue was solubilized in 200 p1 1% sodium dodecylsulphate (NaDodSO4)/l0% sucrose/ 1% mercaptoethanol/1 mm EDTA/20 mM trisglycine buffer, pH 9.2 (solution A) by boiling at 100°C for 5min for NaDodSO4/Polyacrylamide gel electrophoresis (PAGE) analysis. Each aliquot of 3.4 M or 0.5 M NaCl extracts and solubilized residue was subjected to an analysis of protein content by the method of Lowry (1951) .
NaCl extract was subjected directly to the analysis of protein, but solubilized residue in solution A was subjected to analysis after removal of NaDodSO4 and other components of solution A by repeating precipitation of the protein in 70% ethanol. Proteins contained in 0.05 M NaCl and 3.4MNaCl extracts were precipitated by adding 3 vol of 95% ethanol. was observable when MKN-28 cells were seeded to grow either on bare dishes or filter paper ( Figure  4) . The results show that when carcinoma cells have an intimate relation to fibroblasts, a significant amount of the stromal material containing laminin and type IV collagen is accumulated in the interface between the carcinoma cells and fibroblasts in vitro.
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In this study, the protein content of each dish was measured at the time of harvest: That of 4 dishes in which both the carcinoma cells and fibroblasts were seeded (4.0-4.1mg/dish 6cm in diameter) was similar to that of 4 dishes in which only carcinoma cells were seeded (3.6-4.0 mg/dish). When the carcinoma cells were seeded on the fibroblast layer, the fibroblasts were already confluent and stationary. The protein content in the dishes in which only the fibroblasts were seeded was 1.3-1.5mg/dish at harvest time. The results appeared to indicate that the cell density of the carcinoma cells grown on the fibroblast layer was diminished at the time of harvest compared with that of dishes in which only the carcinoma cells were seeded.
Previous results showed that the DNA content of MKN-28 cells grown on the fixed W138 cell layer was significantly decreased in comparison with that on the bare dishes (Sobue et al., 1983) . In the same study, it was observed that when labelled with 3H-glucosamine, the amount of 3H-labelled macromolecules secreted by the carcinoma cells grown on the fixed fibroblasts was much higher (1.4 times) than that by the carcinoma cells grown on the bare dishes (unpublished data), though no detailed analysis of 3H-labelled materials was undertaken. These results suggested that when carcinoma cells (MKN-28) were grown on the fibroblast layer, their rate of growth at final cell density was reduced to some extent, and the carcinoma cells tended to differentiate.
For the isolation of laminin, sequential extraction by different concentrations of NaCl solution was performed in the presence of protease inhibitors. With 3.4MNaCl, 67-70% of protein was extracted from MKN-28 cells with WI38 cells, 76-81% from MKN-28 cells alone, and 70-72% from WI38 cells.
These extracts were dissolved in 200 4u1 of solution A, and an aliquot (5 pl) was subjected to SDS-PAGE, followed by blotting, but laminin could not be detected in any extract with 3.4MNaCl. Then, the extraction was performed with 0.5MNaCl, and 15-17% of protein was extracted from MKN-28 cells with the WI38 cell layer, 14-17% from MKN-28 cells alone, and 1.2-1.6% from W138 cells.
These extracts were precipitated with ethanol and dissolved in 200 ,u of solution A, and then an aliquot (5 p1) was electrophoresed and blotted. Two spots at the position corresponding to that of commercial laminin were positive for laminin stain ( Figure 5 ). The extract from MKN-28 grown on W138 cell layer contained a significant amount of laminin. In each extract from WI38 cells and MKN-28 cells, laminin was also detectable. The residue after extraction with NaCl solution was also subjected to PAGE, and stained for laminin. Only I .2 3 Figure 5 Immunological analysis of laminin extracted from the cultured cells with 0.5MNaCl. An aliquot of 0.5MNaCl extract (30pg of protein) was separated by SDS-PAGE in the presence of 2-mercapto-ethanol. Materials from the gel were transferred to nitrocellulose filter, reacted with anti-laminin antibody (rabbit IgG) and stained with peroxidase conjugated anti-rabbit antibody. Two bands are visualized in the spotted standard laminin (1). One major band and three minor bands are visualized in the materials extracted from the in the case of WI38 cells grown on the bare dish was laminin detectable in the residue. These results indicated that both MKN-28 cells and W138 cells synthesize a significant amount of laminin, though no accumulation of laminin was observed, histologically, on any cell surface of both cell lines when each was seeded on the bare dishes. Forster et al. (1984) showed that the presence of laminin-containing basement membrane was correlated with low histological grade (well-differentiated adenocarcinoma), but not with the stage of rectal carcinoma. Dunnington et al. (1984) , investigating immunohistochemically a series of rat mammary tumours, observed that antilaminin serum stained the periphery of the glandular structures in the nonmetastasizing tumours, but failed to stain the metastasizing tumour cells. In the present study, laminin could be detected in the interface between fibroblasts and MKN-28 cells derived from a welldifferentiated adenocarcinoma, but KATO-III cells derived from poorly differentiated adenocarcinoma of the stomach did not have any close connection with fibroblasts as described in the previous report (Sobue et al., 1983) . The previous study also showed that 3H-GAG accumulated in the interface between MKN-28 cells and fibroblasts consisted mainly of heparan sulphate with a small amount of dermatan sulphate and chondroitin sulphate, whereas in the case of KATO-I1I cells, only chondroitin sulphate was detectable both on the fibroblast-layer and on the bare dishes. The amount or type of GAG secreted by the carcinoma cells may have an intimate relation with laminin-accumulation in the interface.
A previous study of adenoid cystic carcinoma of the salivary gland disclosed that the inner surface of pseudocysts was intensely positive for laminin and type IV collagen due to immunoperoxidase staining (Toida et al., 1984 (Toida et al., ,1985 (Toida et al., ,1986 . A large amount of GAG consisting of heparan sulphate and chondroitin sulphate was detected in the lumen of the pseudocysts (Takeuchi et al., 1976; Toida et al., 1985) . An accumulation of both laminin and type IV collagen on the inner surface of the pseudocyst was considered due to the presence of heparan sulphate-rich proteoglycan which was retained in the lumen surrounded by the cells. In the present study, laminin and type IV collagen could be clearly detected in the basal surface of MKN-28 cells when attached to W138 cells. Under the same conditions, an increase in the amount of GAG consisting mainly of heparan sulphate had been observed earlier (Sobue et al., 1983) . David & Bernfield (1979) found that GAG accumulation in cultures on collagen exceeded that of cultures on plastic. They concluded that the increased accumulation was due to a markedly reduced rate of GAG degradation. Koda & Bernfield (1984) reported that a culture substratum of type I collagen fibrils caused mouse mammary epithelial cells to accumulate heparan sulphate proteoglycan into a basal lamina-like layer. Therefore, it is conceivable that in the present study fibroblasts (WI38) play a significant role in maintenance of GAG synthesized by MKN-28 cells, thereby forming the lamininpositive linear zone in the interface between MKN-28 cells and W138 cells, though the cellular origin of laminin is not yet known.
Martin and his co-workers (1984) found that three basement membrane components (type IV collagen, laminin and heparan sulphate proteoglycan) form a defined supramolecular complex, which they named the 'basement membrane matrisome'. Purified type IV collagen and laminin, they indicated, do not self-aggregate but rather precipitate when mixed together; and the addition of heparan sulphate proteoglycan, which is soluble by itself, increases the amount of laminin in the precipitate as well as the amount of proteoglycan incorporated into the precipitate. In the present study, the linear zone which was stained for type IV collagen was also stained for laminin, and heparan sulphate produced by epithelial cells seemed to have an important role in the formation of interface material.
